, and cardiac muscle impairment with several structural and functional abnormalities [5] [6] [7] [8] . Myocardial lesions are expected to occur when the daily alcohol consumption is greater than 80g for an approximate period of 10 years 9 . However, lower daily doses (around 60g) for longer periods (approximately 25 years) may cause dilated cardiomyopathy, arrhythmias, and cardiac hypertensive disease 5, 10 . A subgroup of chronic alcoholics with a greater sensitivity to development of hepatopathy, probably due to genetic reasons, exists. As such, vulnerability to cardiac changes may also depend on constitutional predisposition 11 . The following mechanisms have been cited as participating in the physiopathogeny of heart disease due to alcohol: direct action of alcohol or its metabolites on the cardiac muscle causing inflammation and fibrosis 12 , macro-and microangiopathic changes 13, 14 , electrolytic changes, participation of metabolic and nutritional factors 15, 16 , and the toxic effect of the additives present in alcoholic beverages 17 . Deficiency in thiamin itself does not seem to be the cause of alcoholic cardiomyopathy 18 , because it is associated with low cardiac output and systemic vasoconstriction, while, in the cardiomyopathy of beriberi, an elevated cardiac output occurs with reduced peripheral vascular resistance 4 . The increasing prevalence of female alcoholism among us 19, 20 will certainly be a serious public health problem in the near future because of the increase in morbidity and mortality resulting from abusive alcohol consumption. If the cardiovascular problems of male alcoholism have not been sufficiently studied in Brazil, even less has been done in regard to female alcoholism. Women have been reported to be more susceptible than men are to diseases related to chronic alcoholism, even when ingesting a lower amount of alcohol. The difference in susceptibility between the sexes has been related to different proportions of body water and fat 21 and different rates of alcohol metabolism 22 . Therefore, women would be more susceptible than men in regard to . Asymptomatic alcoholic females have a lower ejection fraction and greater ventricular mass than do nonalcoholic females 5 . The medical problems caused by alcoholism are usually preceded by social and psychic problems for several years. Consequently, alcoholics admitted to specialized units for the treatment of addiction comprise a group different from those admitted to clinical hospitals for the treatment of physical problems. Most studies on the cardiac changes in chronic alcoholics assess the latter group of alcoholics, ie, patients with evident clinical manifestations. The information about the changes occurring when the symptoms are not evident or are very mild is scarce.
This study aimed at assessing the frequency and type of electrocardiographic changes in chronic alcoholic patients with no manifestation of previous heart disease and at detecting the metabolic and electrolytic changes associated with them.
Methods
According to the principles of the Helsinki Declaration and after informed written consent, female patients diagnosed with alcoholism (IDC-10 1997) 23 and admitted to a psychiatric hospital (Hospital Espírita de Marília, HEM) from October 1993 to September 1994 were studied.
The patients came from the Center of First Assistance and Triage of the Hospital de Clínicas of the Medical School of Marília, where they underwent clinical and psychiatric examinations and were considered suitable for the psychiatric treatment at the HEM, because they had no relevant organic problems. Within the first 24 hours after hospital admission, the patients once again underwent a complete clinical examination and were considered clinically asymptomatic with no evidence of hepatic, renal, cerebral, or cardiac dysfunction. Information was gathered after the phase of alcoholic intoxication through an interview based on a medical form comprising, among other items, psychiatric and clinical anamnesis 24 . At the time of hospital admission, the patients were using alcohol exclusively, and none of them had used any medication or other licit or illicit drug in the 30 days preceding hospitalization.
Blood for laboratory tests was collected within the first 24 hours of admission after a 10-to 12-hour fast and no pharmacological therapy. The following laboratory tests were performed: qualitative serology for syphilis, Chagas' disease, and hepatitis B and C viruses; serum levels of hemoglobin, albumin, fibrinogen, lipids, fasting and postprandial glycemias, electrolytes, creatine phosphokinase, lactic dehydrogenase, and hepatic enzymes; and the urinary pregnancy test.
Conventional electrocardiograms at rest were recorded with the FUNBEC -ECG 4 device and were interpreted by 2 cardiologists. When they disagreed, a third cardiologist was consulted. The QT interval was measured from the beginning of the QRS complex to the end of the T wave. When the U wave was present, the QT interval was measured at the nadir of the curve between the T and U waves. The duration of the QT interval was calculated using the Bazett formula in the D2 lead and was considered altered for women when the value found for QTc was greater than 440 ms 25, 26 . Systemic blood pressure was measured on hospital admission and on subsequent days with a mercury sphygmomanometer on the left upper limb with the patient seated. The first and last Korotkoff sounds were used to determine systolic and diastolic blood pressure, respectively. Three measurements were taken at 1-minute intervals in the morning, afternoon, and evening periods for 5 consecutive days. The mean of the 3 measurements in each period was considered the blood pressure value in the period, and the mean of the values obtained in the 3 periods was considered the patient's blood pressure. Arterial hypertension was diagnosed according to the criteria of the Joint National Committee (JNC VI) 27 when systolic blood pressure was > 140 mmHg and diastolic blood pressure was = 90 mmHg. The patients whose blood pressure levels normalized in the first 5 days subsequent to hospital admission were called hypertensive/normotensive, and those who remained hypertensive beyond that period were called hypertensive/ hypertensive.
Of the 100 patients hospitalized in the period studied, 17 did not take part in the study for different reasons (symptoms or signs of the syndrome of dependence on the occasion of clinical examination, early hospital discharge, patient's transferences, and evasions) and the following were excluded from the study: patients with positive serology for syphilis (n = 4), for Chagas' disease (n = 8), and for hepatitis B and C (n = 6), patients with a positive pregnancy test (n = 4), patients who had received hypertonic glucose, those who had received fluid and electrolyte replenishment and other medications during hospitalization (n = 12), and patients with incomplete laboratory tests (n = 5).
The sample of this comparative cross-sectional study comprised 44 patients divided into 2 groups based on the presence or absence of electrocardiographic changes.
Data are presented as mean ± standard deviation. The statistical comparisons were performed with the chi-square test with the Yates correction or the 2-tailed Fisher test for qualitative variables and the Student t test for quantitative variables. The 95% confidence intervals (CI) are shown for some data. The significance level of 5% was adopted for statistical analysis. Data were processed and analyzed using Epi-Info 6.0 statistical software.
Results
The demographic characteristics, alcoholism and smoking pattern, and the characteristics of systemic arterial hypertension are shown in table I. One type of electrocardiographic change was identified in 33 (75%) patients, 17 (38.6%) of whom had more than 1 change. The most frequent changes present in 50% of the hypertensive/hypertensive patients and in only 8.3% of the hypertensive/normotensive patients were prolonged QTc interval (54.5%), 5 The relations between total cholesterol and HDL-cholesterol were 3.45 (174.1/50.4) in the group with normal electrocardiographic findings and 3.37 (177.3/52.6) in the group with abnormal electrocardiographic findings.
Smoking was not a significant influence in the occurrence of electrocardiographic findings. The similarity between the levels of hemoglobin and albumin in patients with abnormal and normal electrocardiographic findings suggest that nutritional factors played no significant role in the occurrence of the electrocardiographic abnormalities (tab. III).
Discussion
Electrocardiographic abnormalities are common in alcoholism. Atrial fibrillation followed by atrial flutter and ventricular extrasystoles are the most frequently found abnormalities. In addition, atrioventricular conduction disorders, mainly first-degree atrioventricular block, bundlebranch block, left ventricular hypertrophy, and repolarization abnormalities are common electrocardiographic findings 12, 28, 29 . In this study, the most frequent electrocardiographic changes were prolonged QT interval, ventricular repolarization changes, and signs of left ventricular hypertrophy, followed by rhythm abnormalities and conduction disorders of the cardiac stimulus. Unlike other studies, we found no arrhythmias. Even not considering the QT interval change, an abnormality not usually assessed on routine readings of electrocardiograms, the rate of electrocardiographic abnormalities was greater in the alcoholic patients (61% x 45%) than that observed in an epidemiological study conducted in an open population comprising individuals aged between 18 and 65 years, individuals with heart disease not excluded 30 . The observation that the mean ages of the female patients with abnormal electrocardiographic findings, particularly those with a prolonged QT interval and changes in ventricular repolarization, were significantly greater than those of the patients with normal electrocardiographic fin- gregation, increased serum fibrinolytic activity, and a possible increase in insulin sensitivity. The major protective factor could be the increase in HDL-cholesterol levels 33 . High HDL-cholesterol levels (50 to 60 mg/dL) are associated with a low risk for coronary artery disease, and a 1% reduction in this lipid fraction increases the risk for the disease by 3% 34 . In our study, the patients with and without electrocardiographic changes had mean HDL-cholesterol levels above 50 mg/dL. In addition, the mean levels of total cholesterol and LDL-cholesterol remained within the normal range and below the levels considered risky for artery disease. A higher risk for coronary artery disease is estimated to occur when the ratio between total cholesterol and HDL-cholesterol is greater than 5 35 . In our study, that ratio was similar for the groups with and without electrocardiographic abnormalities (3.37 and 3.45, respectively), far below the value of risk.
The differences observed in fasting and postprandial glycemias according to the presence or absence of electrocardiographic abnormalities are difficult to analyze. Glycemia control does not only depend on insulin and glucagon secretion, but also on adrenergic, cholinergic, and possibly peptidergic mechanisms 36 , during the phase of alcohol withdrawal, when plasma concentrations of aldosterone, norepinephrine, epinephrine, and cortisol increase 37 , and manifestations of increased sympathetic nervous system activity occur 38 . The prevalence of hypocalcemia, a condition in which increased muscle irritability occurs, was similar in patients dings, is in accordance with that observed in nonalcoholic persons. The prevalence of depolarization and repolarization changes increases with age, independently of alcohol consumption. As the mean age of the patients with electrocardiographic abnormalities was relatively low, it seems unlikely that age was the factor responsible for the changes.
The fact that the alcohol intake of patients with abnormal electrocardiographic findings is lower than that of patients with normal electrocardiographic findings during approximately equal periods suggests that individual differences exist in the vulnerability to the noxious effects of alcohol. This impression was reinforced by the different behaviors of several substances, such as triglycerides, glucose, hepatic enzymes, and some electrolytes in patients with normal and abnormal electrocardiograms. The serum levels of triglycerides in patients with electrocardiographic abnormalities were greater than those in patients with normal electrocardiograms. Prospective studies have established that hypertriglyceridemia is a risk factor for vascular disease, mainly coronary heart disease, in both sexes 31 . In our study, except for the changes related to ventricular repolarization, no other electrocardiographic abnormality suggestive of myocardial ischemia was found. It is worth noting that electrocardiography at rest is a procedure with low specificity for the diagnosis of ischemic heart disease. The protective effect provided by alcohol ingested in the form of alcoholic beverages 32 could depend on several factors, such as an increase in HDL-cholesterol levels, inhibition of platelet ag- with and without electrocardiographic abnormalities. Hypopotassemia was observed exclusively in patients with electrocardiographic abnormalities, but it was only significant in patients with prolonged QT or ventricular repolarization changes. Only patients with prolonged QT had hypomagnesemia, but in alcoholics a depressed T wave and prolonged QT interval may be related to hypopotassemia and hypomagnesemia. Although low levels of potassium and magnesium have been associated with a greater prevalence of ventricular arrhythmias 39 , this was not observed in our study.
Aminotransferases and gamma glutamyl transferase have different behaviors according to the presence or absence of electrocardiographic changes. While the serum levels of both aminotransferases were significantly lower in patients with electrocardiographic changes, the level of gamma glutamyl transferase was more elevated. It is worth emphasizing that no correlation was observed between the serum levels of gamma glutamyl transferase and daily alcohol consumption.
The prevalences of hepatomegaly and splenomegaly were similar in women with and without electrocardiographic changes, assuming that the extension of the QT interval in alcoholics does not depend on the autonomic cardiac function, but is related to the severity of the hepatopathy 40 or to the simple presence of portal hypertension, regardless of the degree of hepatic dysfunction 41 . In our study, the absence of symptoms and signs of hepatic dysfunction and portal hypertension, the absence of abnormalities in the biochemical tests assessing liver function (albumin, fibrinogen, and prothrombin time), as well as the presence of normal serum levels of alanine aminotransferase (the enzyme that most reliably indicates hepatic lesions) in patients with abnormal electrocardiograms suggest that the change in the QT interval depends on factors other than the existence of hepatopathy and portal hypertension.
Approximately 50% of the patients in our study had arterial hypertension on hospital admission, but only 22.7% remained hypertensive in the subsequent days. An electrocardiographic change suggestive of ventricular hypertrophy was present in 50% of the hypertensive/hypertensive patients and in only 8.3% of the hypertensive/normotensive patients.
Creatine phosphokinase, the enzyme that is altered in lesions of several tissues, especially the skeletal and smooth muscles, was elevated in patients with and without electrocardiographic changes. In alcoholics, these enzyme changes have been attributed to changes in skeletal muscles 42, 43 . The association between smoking and alcoholism is very frequent 44, 45 . Alcohol and tobacco may interact in the production of hepatic changes 46 . However, in this study, no influence of smoking in the prevalence of electrocardiographic changes was observed.
The results of our study suggest that electrocardiography, a noninvasive method available in almost all medical facilities, should be part of the preliminary assessment of alcoholics. 
